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Abstract of JP1 0260697 

PROBLEM TO BE SOLVED: To determine an accurate 
pitch mark even In a section wherein a pitch mark can 
not determined with a linear predictive residue signal. 
SOLUTION: The time interval *a between the final 
pitch mark 20 of a determination section 2051 and the 
zero-cross position 2061 of a pitch basic wave 203 
right before the position is found. The time Interval *b 
between the 1st pitch mark 2048 of the determination 
section 2053 and the zero-cross position 2067 of the 
pitch basic wave 203 right before the position is found. 
The wave number of pitch basic waves in an 
interpolation determination section 2052 is find by 
counting zero crossing where the pitch basic wave 203 
varies from negative to positive. Position which are f 
(n) precedent to respective zero- cross positions of all 
negative-to-:positive varying zero-cross positions 2062 
to 2066 in the interpolation determination section 2052 
are regarded as pitch marks 2043 to 2047 found 
through interpolation. Even In a section wherein a pitch 
mark can not be determined from the linear residue 
signal, an accurate pitch mark can be determined 
through the Interpolation. 
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(57) [S*«j3 

im»:^^] !*jE^Eia2051<7)ftfic7)fcf-yf-7-^'20 

eE2061 ^ T'cTJ^ral^Pi a ^ S , nTISrHl2053cO 
fttJtfO b" -y -f-7~ ^ 2048 1 <7)fi[Si7)it1lr(C:$) -S. b- y ^ 

I. . fflraj^^E^2052c7) f y i-m^^^comwLi e -y 

^^'OXfia2062~2066c^#^^'oX<2g*^^ f (n))^' 
ft«j*C0iaaS:ffl^3lPltJ: '9*4^/ifcr-y^v->!'2043 

~2047i:-r-S. , i|g?^^MSilfi^*^^>b- >/^v-^ 
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mmx'm&i'm^mm^<nmumt{:m^mii!^i^. mil 
^ t ^ ^tis fc -ri. If «^ 1 i£«jco tr .y ^ifej^^ 0 as 

>y ^^ff^W 0 ai t a2|ifi[B^S*«. 

«TS l>iaaTJ>-g.*-t'a*-$rfiM-r^lStcJ: 0 . 

m.<^».±^w.zxnm^Lfz^^m.b . uw^^m.<7i 
m.mz ^ b y ^m^(^(r>m ^o^fitBtcoHis^* 



7 yP^' t , ^^^*»^> b .y 

muk. tmmm^x'W&^m^Mm^i)^t>wm:m 
m\mim^X'%-htmm^tifzm^hz^Lx . mim 

t. msmrn-^m^Tm^nmizx'om^iiLWii^^i- 
t ma^ixf^msiztt Lxm\S9mi:^ o ms^^i^ 

mm, 

b y^lSISjttaiSPt, tr.yf-^ift<7)^^'axeB5-tt 

iii-ti,m^axm.mmtii^b. mm\^-y^<7)m&bmi 
^■:^nximbf^m'f^\mmm^x *)9imLt:jEm^m 
2^{iai:«^f>, mm^mi,zx^mmm.m:?:m&T&bm 
m^nfzmmizMtx . mm{iLm.^n^!>m-thmm& 
m.mmm!M\mimx.rczbinmb-r^m^metmc^ 
b -y ^inmm *) m Lmmmm^mm, 

[0001] 

^'^mjjmiij:x/^cr,mmizi5\,^x. mzmmmzj: o 
b>y^^^^^^•)a^u. si>'«^LTa^^-&^^-ri. 
b .y ^^jgflj 0 a; Lmm&.m^i^:imb ^(Timmtzmt 

[0002] 

[^^coe^«] ta£*. ^^^ffiJ^*^'^>b•y^^SJg2:^aJ'?ai 
-rwi, iHpMT8-234794#4if8tcie«J$itrv%SJ:d 

(c. mpmmmizmm^mm&m^(r>m:m<^&s?:^ 

[0003] 

i^mf}mikLi:ob-rhmm] t*>L^*>'^, ^r^su 

^^\>^bK^ommif)^h-ofz. 

[00041 2fs:f%Bj{±, ifne«!**$tiff<^rnTs^i!?*-rs 

i-T-'^iik^-thZ bi)^X't^j:^mmz}3\>^X i> . IE 
il^b -y ^-7-:? Srff S Z b *>'T-# i. b -y 0 aj 

[0005] 
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m^x-nwm^izx^^^m.^m.'M.-t^hmi^ixtz 
^i,znLxwmm&^'i^^n^w>^mttz^t ^<tm 

[0 0 06] tfz. m^mt. t°yf-cOiSiSt*rtta}-r& 

msizMLx, mm{2M^m.fmm-r^m^iiLm.m.mm 

[0007] |fne«B)c;t3j;ix<f , I^l^f-yf-V-i?*: 

- $r t *^l2rBl±#:T'iEii^ b° -y :7 5r 
^^L, -?-cOtr'yf-'7-^'S:fflV->T, t-y^a^^^Jiai 

[ 0 0 0 8 ] ^ >t . ^J^^-aS^fS^*^ ^> b- -y f- V- 

Bf-ri. G^^fcb •y^^sS@«coiEffl-C1«?^^«)Mllft 

zcoitmizx'^'fim-t^'tx'. mmi-Mm 

Wiz'jim-^Zti^X'^h. 

[ 0 0 0 9 ] . m!&=^mmm^ti- ^ b -y ^^-^ 
mmifiimi'm^wM^i,z\^~'^<nmiiz<\,^sEW^<D 

J: o 'Sr^tto h # . ^»-?iffl«^ft#*- ^{±IEli^ b -y 
:ik1fXti>, 

[00 1 03 tfz. m.mfmw&^i)^^y^'y^-7-9 

?B^aii!^fi-^*^^> b -y ^-7-:? Sr^^-C-# ¥fJBf 



^^^-(k^?P;c set *«-c§ h , 
[00 11] ^fc, lESS^rby^v-^'Sr^^-e^^rV^ 

hws{^tifzm.wiv\i. ^<r>%mzm.hi&<izh^^'& 

$n;itb>/f-v-^'i:. ^£0irM(::ibl.b-yf-a3|EjS<?) 

m^xDxiim^znLx ^ ^<^m9ux\m.t^h^^tz^ 

[00 121 

comm ucfc»t s b -y ^'^mij} o m l ^ b .y f-v- 

lOKl^^jS?^, 102tSISJ^S!l«llfi-*. 103(±b 
■y^m:^, 1051, 1053, 1054{i:igJg?'3iM^fi-^*^^> 
m^b -y f-v-i? ^i^^'S !> i: fijfflf Sii/c^^K 
> 1052{±IS?Bi^iSiJ«llfi-^*^ ^ -CtiiEli^ tr -y 

[0013] t-r. "^^^loiij^i^^mfmn^ii^i 

02S:*i6. ClitiO. iE?l=5:b-y ^"e-:? ^^St'^ S 

0 T'^i ^5|5:JJ-JilSff^i^?i|^llft-^A^^>(±iEii^rb -y 

[0014] ^^"IK^lOSl, 1053. lOS^Hit^^cO:^ 

tJ;'9iEW^b-y^-7-:?$:^^-r^ii;*^T'^^, o 

^ 0 . m^'^uMm\(r>^x'mmi'WmMm(^M.±^ 

cofiS^r**^. <It0fiiaS:wt0gR^<?)b</f-v-:7t-r 
^^Eiai051c?5b>y^-7-^'^^^«|ffiS 

h'ri>. e<Ob-y^v-^'^^IB4fff4B&a**i:LTb 

•y f-j§Wititm<^^sij<7>fi[STmiEPBi^ie a efflMfm 

s&aa i 0 ~-ym^zmi-t^ b.>y ^-e-^ tct- § . ^ L 
T. ec7)b>y^-?-^^BBiSfi[aJ:'5— 5Bytcl§i|«-r 
§by^-?-:7cr)©a*fnt=3:«SPLt:. $«5>fc*<7)B* 
m<^-n\fi\^zmmth b -y f-v-;? $rll«t: LTz^^-t 
ecTjf^^SrJsOilL, g^S^E^1051rtT'b-y^-7 

- 9 ^^m^^m^ h n.commcr):fjmzS} h b y ^v- 

- ^ i^srai&{iia*^ ^> iE<7i^n<r>l5Mzh I. ^-c cob -y 
-?-^-^'^b-yf-v-;?;^ra4fefiSi Oft<7)B#Si|iO:^ 

-1). ^^^12^1053, 1054(COV>-Ct^^nrK®1051i: 

nw^z Lx b y f-^- 7 ^m%-th, 

[0015] i}Ctc:i^S^Erai052Ob>y^V-:75'?* 
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[0016] 02{if y^a*^^flJfflL.!tf>y^V- 

•y^S2t5«. 2041. 2042 , 2048 . 2049{±^J^^ilJ^^ 
L;^^ f -y . 2043-'2047<i1irHl3?!!;StC 
J:»981lS$tl.^ce>y^V-i5', 2051. 2053{ii8?g^jB!lS 
l^fi-^*^^IE?i^ e y ^v- ^ Sr^^T # fl»r L;^c 

^^ptepbI. 2Q5nmm^mizx o e -y ^v-^c?);^ 

[0017] i-r, ^^KS205lCOftf^cOtf >yf^^- 
^'2042!: ^<r>&mcomMI,z$i S t -y f-a2|s:jft203<?5^^ 

nrEH2053Oftl5ac0f •yf-7-^2048fc -J-OfiMcOSmi 
tC$> ^ t° -y ^S*&203<7)*^' D Afi[S2067i T'^B^ia 
ma^^^ibh. iKC, ?ira^Kia2052cOt-yf-S* 
^O^ii^^s^&o •<SiS:5r*rt.&(3{4t°-y^*3|5:?S203 

miz7jk-rmf^m&sw.c^2izii 5 m<r)m&ii<h s . -e l 

T, icO?ira^^lxra2052cO^-C«OM-C?>^IE^^ft-r.i> 
o A|2a2062~2066<O#^^ a;^{iLm.t^h (^DiZ 

{n)t:imm<mm^msmmicx o^a^/^tf -y 

^■7-9 2043^2047 b '^S . 
[00 18] 

[SI] f (n) = a + (/3-a)n/(N+ 1) 

N : mn^<^mrcit5m 

n : a^tCj: t?b--y^V-i7?r^^^ 
KS<?)4'T-Oh" -y f-e— c7))ii# 
^OipJc, 3j5||]ffe£^}^®lfcJ:fUf, ISJ^^SBSUfi 
-^*-^iElS^f -y^-7-^'$r*«T^^V>EISrt>. « 
rasaatCct DiESi^tf •y^-e-^'&^^-t-SC: t*iT'^ 

[0019] 03 {i^fgB^fio^ifeiOff^® 2 iztii'T^m.m 
ipaij^nffi-^ioe -y 5-i?i^i.izia5r^a-ri. 

limm^m^m^^ 302. 303J4iaj^iiijHiM^*»^> 
[0 0 20] t-r. mm^&'^^^m^t^^'yfzim 

4t-r^. ::c7)(Sjg!HOft:^ffl304(C0.3-0.5gSom 



[0021 ] ikiz. ^xco^^mmmz-y^^xmw}^ 

2, 3Q3ff)2mi<7Mmiz':>\^xMfm<>zmm-r^. 4 
■r, ^^wi)f{5S302fc^S¥'JWf{as303co-?-ii-fnco(i 

®HT-^}»i^a!l5lllfi-§-301cO^gPW^:ft^ilina.x 1 . ma 

X 2 *: -e/t-fix**^!) . :i<r)m^ffJ^W[:kmm>i 1 , max 
2fc5fe(C5l<a65traffl305c7)::>C'h$:£l::®LT, ISStC^-^ 
e«J-C«i, ^SPe^=5r«:^liiiiax i *^iaffi305J: "J /Jn$ v 

# ^^^¥i]ffli{4S302T'^ I. *'JBt t , mmm^j:mi^ 
iimax 2 *^raii305 J: 'Ozk^^ ^^izimm'fmm^im 

[0022] *M^C^Jg■7■}By^^l#tfOMKra^l^/^•V 

[0023] z<r>j: o iz, msim^j:mizm^mmi,z lx 
mm^n o^itizx'o. mwi,zm.m^^m-ri> ^ t tin- 

[0024] m4ii:^^m<r>mm<r>mm3 iztuf^mm 
i^sianfi-^of-y f-v-i5' ir^^-thsm^^mth 
yTm<7)WctM^^Lfzij(r)X'hh . mAizm^x. m 
{iw^a^®. 402 , 403, Aoummfm^m^^-^JE 

«l^e y^v-;7^i^iS-C§-&*-i: -^A^^^'MtJ: o t 
UTV^S^^^iJiffiS. 411. 413. 415{±iaa402 . 40 
3. 404<?)l:m<7)^i?DXag, 412, 414, 416{4fiia40 
2. 403. 404coa:f*(?)«i?OXiaaT'*)-l.. 

[0025] -Wm^z^^^m^ifiiEW^irti: o*j:mB<7) 

^.JilEW^ h° y V-^ Jri^^-t-l. ^ t tmmx'h 
5i^b--y ^r^Sfl: S<7)*.t'o A^^^iM^T-rS 

isM.m)Xo-^j:mmx'hh^^{z->^,^x\i. mm^f'sm 

[0026] '?-of<ll»f:^jii4to^-r^s«»r 
fiiS402 . 403, Au<r)%-^^mizLx^wmzwim-f- 
tr. ^ti^ii(r>m^mm{m<7>mMtm.mzhh 

**><?>iE'^^-fk:-r-5.«^'n;:^{aa411~416S:*46S. 
ox(ia411~416co#raPi421. 422, 4235-**b-&. •5- 
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rBii!B422i: raiPS423*>' f y^mmt mmm^x'h <o 
•c. iE^izmxi^mx'h h t f iwf-r s i^ t , 
[0027] m?&mizmzmmx'h 1 1 f M^^iifflt 
Ltz^ti^h.<r>m.mimim.\,z'o\,\x. mmtmmm 

o-r-:>^)-St COCOAS-. jE3£*t:(R^Jftje-eS)l.t¥'JiT 
[0028] CIO i 3 tC, ^P^CDB^^^^ . 

[ 0 0 2 9 3 135 (a) , (b){i*l608so||j6SO}g»4 tcfc 

Sr^^-r ^ ^^zmA^m.^mnz^<r> e -y ^-7- « 

^S£0»l^$-^LfeHT'*^« 115(a), (bX^JSl^T, 

501, 5<BMm.mfmfmm^. 502, 504f±b--/^s*is 
•c*).s.o *Jt, 115(a). {hxnumi'Wmm.m^^ox, 5 

02±J J; ye •xf-S*iS502, ^A\t^ix^ix±< m tm) 

[ 0 0 3 0 ] 05 (a)(;^-rJl-^cOi 9 ?*^Wra5 
051<5Daf^cO e y ^ V— 514 i: ^(^WMCOM^ OXffiS 
iOI^SiaPia i: . ^^IZfS5053iO«*)JcOtr -y ^V-i? 
516fc-?-<50aHaiO«^a;^(aSi:<OB§mS;3 tcOH 
f -y ^«*j*502<O tr -y f-)a*Ji«5D 2 SMffi J: 0 i)± 

^<^S*&T. ffll5!i!!ratcj:'3tf.y^v-^$-^^ 

S aS^fe^lE05O52O0PS*J f >y ^/gflJcO 2 ~ 3 fgSS 
h m 3 i 9 tCgSStC^V-. t . b >y 7cOSPi*>'ll^ 

e-yf-v-^SrasptcL-ce-yf-jsj^Sfljoait-i:. e 

■y i-'i&mi^mSt^Mmz^^t LXttofzib. StXfig 

[ 0 0 3 11 -e^-e, 115 (b)tcjF^^«Oct 3 fc, n 

mmtmzx 0 b -y ^'7~7^i^^-r^nmimm.mm5 

mmm/3f)<±^ <p^s^-&t-i,bv^v-^o[ai!g*^ 
^^mmizLxi^-y^wm^motHitii. ^t/m^tx 



"S^^-^^Lxi,. b y ^mmcoiiLmm'^tiHz^it'r 

[0032] I16{±*^BB<7)|U££7)J^® 5 tCiJtt-i. b y 

^Ltzijcnx'h^, mei,z}s\,^x. eoifi^FMff^, 602 

i: tiiX'^^j:\.->tmm^titzm^^7f;LX , 
[00331 ^Bi^jiJJ^ft-^*^A,iE5i=5:b y ^ 
v-:7 Sri^ST^ ^;^^^IS®6051coe>yf-v-^ SrM 

is*Mio?ggs 1 x-mm Lfzi}i^<^i3mzx o ^^-t ^ . 

-eLTs |EPBl605lcOftf*<7)b'-yf-7— ^'6042Ai-ecOiijf| 
tcfti.^:?' n;^fiia6061*»/i> }^tlfzirmiX\,^li]f^S 

0 b -y f-v-;? S:j*S-ri. m.m(>052cr>^Xcr>mi' axffi 

f3mmcr>m.w?: ^ti^'tinm^Miz xnmmtfz^' 

V— ^' tC-r -i. o ^ 6 tcti ft b >/ ^ V- ^' 6043—6048 
[00341 Z(r)Xo\iZl,X. e>yf-^-i'^^-tit 

^ t b >y ^ V- V ^m^X' h m^mm ^ 0 lEis 

[ 0 0 3 5 1 mtimm'^mm5<7)mmx'i±. 
^'m<7>mm(r>s^^x'mm>imin z>m^i mm Lfzi}^ 
^^jsi<r>^x'mm!m^no %> ^m<r)ijmiz 

[00361 mz^ mn±^^^mmm<nmm(>^z^^'r 
h b >y -h^mm i^aiLSr^Td b-y^^-^ #i^^aco«{ 

>f ;P:J'(LPC (linearpredictive coding)j£7 H )V' 

i^i^-y^-?-f'?:^^-rh^-yi-7~:^m&m, 705li: 
-y^v-i? S:^^-^-?. KHT'*)?. 
<?D*»1f ISBSiSfciJ: *) b -y -J^v-^ ErarSbS 

^xhh. 

[00371 s-r. =^^m&^^/m^m^sino\f>z 
x:hL. ^pmmbmmi-ti^m<n^^:i^-yi'-7-i't 
9i^i-i>>ptisiti-i>, mz. ^^com^^m^^m 

-Th . i coigj^^jiiJSIIfi-f-^K^^«g|5705icA:Jj-r 

I.. m.^^mmo5X'\t. um-m^m^-b-ih^im^j: 

b -y 7 Sr^^T'# .g. ISSi: f# =5rV ^E^tOfiJ^rjS: 
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-i?£>lSg|5704(ca5:>jL. TS^rV^iifiMLi^clEiai&i^r 

aragi5706ictti:>j-r^. 

[0038] b° y f-7-:7^SgS704T'{±, K^^aSP 
i, k , -eoKP^co e y $r b- "/ ^m^h b- -y 

f-v- j*«ai5704t^^ u^c e -y 9 ^ mm t T 

ISJ^ra^S. b--yf-7-^'?^Sgir704i:MraSI?706T"^ 
I., 

[00 39] ^coiaic. Era^agP705i:aSgP7062r 
|git.S. ^ t lei 0 , m^X'\i}Em:\:-y^'^—9 

- ^ 5: g^^-r 1. c: t -S. . 

[0 04 0] ti^^ msi,f^wn<7>mm<^mmi \.z$i» 

felSPcOit^^SReS: ^-r -y mX'h ^ . H S (cij v ^ 

sp. 803<i: t -y f-v-i? m&mmx'Si h . 

[ 0 0 4 1 ] f -y f-iSS94tt5SP80lii, m^MLWmrt- 
^x. ^ E^rtcOb -y f-cOifttiS: b v f-a*ifecO**> 

DxciSSrttai-rs. b-y^v-^' iSjK«^gi5803{iiyi 

J^^MSIIfl-^*»^>«i6feb-y^V-i5't. t>y^jS^ 
ttHigSSOlT'^tfjTte y^coaiiti:, ^7D;?.fia*ltlt±i 

[00421 <ItfOj;5l3b°>yf-a^®:ttmSl5801k^^o 
X{5gtttilfP802 ^: b -y ^Mff^^gPSOST'ffl^gP 

[0043] 

H^b -y f v-^' ^:2^-C'& 2. E^k T# ^v^ES<Offl 
SI) $rff V ^ , lEIl^ b- y ^-e- ^ ^jg-t' # ^ i: WKff ^ tl 

fzmm(r)?f.x'm&^^^cLtmmk(^WLi^iSLmzi: o 

•yf-7 -f/P^tCj: O^f^Ttb-y^Sst^c^^TCtC-e-iO^^ 
0;^firSk^*^^>b-y^-7-^'^^^-rSfc*^. 



^^-rs^iA^T-^. i^L^cb-y^^-i?2rffli^-C, 
[0jifco®*^rittHJ] 

[011 ^^<rmm<mm i tc^ft i. e y ^js^^ o 

aiL^fi^o t;-yf-V-^??l^^rffi<O«ti;0?r^L/^t>«O 
[02 1 1 icistt&b y^S^jS^fiJfflL 

[04 1 *^H§c0^i6«Of^@.3tlD(tl.ilJg^ffl«ll^t 
^cOb- >y S:^^i>ESS:^3K-r ^-ftcOSfct: 

[05] ^wn<r>mm<mmAt,zii\,^hwmi'^mm 

#£7) e y ^-7- ^ Sr^^-r ^ EP^ :^fttO«bt: 
(aXifflSJiHIlCiOtf-yf-V-^^S-^^-rS 

ES*«(C^V ^if-^O b >y V - fiO)^^ . (b) l,m 

mm>,zx 0 b--yf-^-^'&^^t-&EPBi(c«/jNM^is 

[06 1 3|s^BB«^J£iO?g,^5tCt3ttl. ty f-jS?^^0 
b°-y^V-^'^:^ra£^itt^0^^L3tt£?) 

[07] ^^mcommmm e t>(t ^ b -y o 

•y^'0-C*>5. 

[081 :$^%m(r>mm<^mm7i,zmft\z'y^'Amm'o 
Tp-t-fo'/^mx-h^. 

101, 201, 401. 601"-W^^J^, 102 . 202 , 301, 50 
1, 503, 602-^?^^jiJ?^llfi^. 103, 203, 502 , 50 
4, 603-\i'-/^m^m.. 302 , 303 . 402 , 403 . 404--- 

i?iS«Bf<5a. 305- -Rge, 

411, 413, 415-ilBUC7):^:7oX<ua, 412, 414, 4 
16-ttflt<7)^^'OX{2a. 421. 422, 4 2 3-iaR8. 
5 1 0--529, 2041—2049 , 6041'-6048 --b y^-7- 

i^. 7oi--^n&/*^fij^gi5(u/vfij^aj). 702- 
m.m-mM yA)^^. 703- • • t -y f-y ^ n^s , 704- • • 

b-yf-V-:^'j^^gl5, 705--ES^«a5, 706-« 

gp, 707-aj::»ja5, 8oi-b-yf-^itttaia5, 802 
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